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(54) LIQUID CRYSTAL DISPLAY 



(57) Abstract: 

PURPOSE: A liquid crystal display is provided to 
relieve gray scale inversion of a liquid crystal display 
while improving a viewing angle of the liquid crystal 
display by forming a porous film on a liquid crystal 
display panel. 

CONSTITUTION: A liquid crystal display panel(510) 
is formed of a first substrate(512) where a plurality 
of pixels are formed, a second substrate(514) facing 
the first substrate, and a liquid crystal layer 
interposed between the first substrate and the 

second substrate. The liquid crystal display panel receives first light for letting out second light 
including image information. A porous film(560) is arranged on the liquid crystal display panel with a 
plurality of uniform holes. The porous film reflects a part of the second light for letting out third light 
having compensated brightness distribution while letting out the rest of the second light. 
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900 : HAI 3X1 



S f gsi &Mim &S 



st soi ^<?/±r Jiit % n sot si msu^is 

e ig§ 2!j§ SAI 3XI0II 3t3 CH^ 3Allo)3flfe 3)15 a!Sl &t)o)SA) AI0WS VttAlil 

4= at sai sxioii sb 2010. 

gjysjog, eijg hai sxife an s^oi iss an 3iet. an 31 sai- oi?M2, ai2 3i»oi g3S) 
ai2 3i et as 331 an 3i»:aj- ai2 3ie3fsi a)oioii ^sa;= 21112s oi^chsck 01 a it, 2»s sai 
sxife 331 an sj ai2 a ^011 2,w agts enism, 331 an a ai2 asixioii sisioi dHsafe 331 
^ssoii sieii ^2f£ife ss nt°si« §3S ci5saioi 30. 

04 31 AH . 331 2!j§0||i= 331 36)1 1 S^2I?EI HI2 a^S tfo)01 331 2!j§°| 3^01 90° 
= ¥15S§ mm 3 EDS 0l¥fe UI0)£! (Twisted Nematic; 01 SK TN) esjgOl A)gEC>. 

331 TN 2!)§S BHSSfcr ¥1X13) f?£W0|Xlfe 3X1 St, 33| ewgoj ^§ asts g§§ gAHS 5>H 2A 
Q. 01 EH , 331 9!j§g 3^ 383* 3 8 0)1 A) ga*i 3§J0I OS 3§W 01 33 S 2>feO. 

01a as at tn ^mm oissioi 33s sais)^ saia tns °-nm sai sxi« aaeo. 

E 1S gJS.W2! 5«§ SAI 3XI« U&tH MoH A1AIE0IO. 

E Is S58)3, 9H§ SAI 3X1 (400) is Si 338)fe ^d)0IM Six! (200), 331 SI ai330) S3 

s sais)3| mm ci5gaioi #y(ioo). 331 ssjaoiM ^y(2oo) as Q5saioi $?yooo)s 4=3S)3i 

9\m i£ SSI gj (250) S AfAI(300)S OI¥0)5!D. 

33| CI5gaiOI Sbd(100)S 33I SAI 3XI(500)2| 321 §35)01 33S SA|o)fe 9!j§ SAI 

BHH(IIO). 331 5«§ SAI 10)^(110)0)1 S S3 QIOIE) till ai3S)3| ?)3 ?S 2J±H£JS 

3|5t(120, 140) 91 9I0IS 3DdlOi HH3IXI(Tape carrier package; Olo), TCP; 130, 150)S ?UI8D. 

33I fli|9 SAI OHUdlOS *W e Si XI 5 E) (Thin Film Transistor; 0|S), TFT; QIEAI) 91. S)52=i( 
DIEAI )0| m&<& TFT 3I5K112), 33| TFT 3l5t(112)3) 0)83)01 ?dlSH. Sail El SI If a^OI 
§3§! Ha«EI3|&(114) 9i 331 TFT 313(112)2) 33I S 2d 1! EH 3 1 5h( 1-14)31-21 A)OI0)l 21)9(01 
EA|)2>S OI^CHSia. 

sta, 33i mi sioim i?y(2oo)s an §§ as $?bd(2io) 9i 33i an s§ 3)oi=s)oi 3 

31 ei!9 SAI Ulti(110)£ ai3S)3| ¥)§t S3fit(220)°S OI¥01SO. 331 US ^bd(210)S 33| 

an si ^3S)fe as(2ii)a- 331 an si 331 es»(22o)°s &\m\s as stA)at(2i3)°s oi 

¥0)5!C). 

33| E3et(220)S 33| ail SOI SA)E|fe EJAIS, 331 ail Si SA)8)fe SA)S Si 33| ail Si 
33| #A)£°S ^A)3)fe ^AISM ^dlolCH, 331 BI1 SI 33| 2"§ SAI Ma(110)S 3)0|E & 

33| ESa(220)£l ShVCHIfe 33| E35K220) °S¥E) ¥^3fe Si 33| #A)S°S ^A)S)fe e^A) 
&(240)0| ^u| g3> Ah«oilfe 33| #A)ao S «g ft ^ a ^oj ^5:5 eajg)3)| o)fe II 

S(230)0| ?Hiaa. 

012) as ?5i ae.^ej ^§ sai 3xi(4oo)fe, s^t^i 0133s 5>= tn ^11 oigs)3i an 

SOU AlOt 21011 IDSIA) ^12) Q) til HI (Contrast ratio; C/R)°l St 01 SEISO. CD£)A), S)S°S SAIS 3 
MS A)SX)3) §^8)3)1 oj^St 4= Sife 331 5!)g SAI 3X1(400)21 A|0t2|2| g?)3) S0)Xlfe Sai3) 

ES0)l EAISIXIfe atStXIPi, OldHe^ SaiS 5H2S)3I ?)8HA) g£t)0)lfe S(0iscotic layer)0l . 

SSE! S3 ill ?til»0. naU. 331 M3 SMS AIOWS CH t= i£ 3Ha» 4= SiXIPi. AI0W 
01 ^§St 01301 £IS 3115 BS e3(Gray Scale lnversion)0l &^3S)fe gai§0| SICK 

SAI HH^(110)S S DDOIIfe 33^£J 3D 5 SA^m St 8Jit 4= SIHU, SSSO o)^ 

Efe 4f^°§ mas §3212! 3115 aisoi oy bi§3^ej 3115 ai^s ateis 4- aio..^, ew 
§ sai ma(iio)s a 3ii xi ats 01 3° s aits m dois 311 5 ^ 3115s. 311 5 ^ doim 
311 5 s ysgs 2j<ns)3)i gfe 3ii5 st S2i eaisoi sketch 



st so/ oimnxisi^ JI£Z< MM 
oiast S2H2i-saiss shss)3i ^isioi aiAia s at §21 3115 stas &s)o)sa) aiows 3 

3AIB 4 22 2M§ SAI 3XIS ai35)fe 20IC). 



wssi gj sim 

3s=t ^S!S ©33)31 ?)3 S StS CHI ODS 9!)§ SAI 3X1 fe. Q)4=a 2)53) §SS SI1 3IS3). 3 

3i an 3I&JH- o)^e& ai2 3i&2t, 331 an Pietat 331 hi 2 3 tea si aioioi ?ss ^§§22 01 
¥chxih, an ss eeato S3 §21 S3sm sife ai2 ss sa)s)3i 913 sai iu, s 
aesoii 2x1 aa» §ehs stfe a 4=°) ^soi §39 3eho«ah 331 aj§ sai eh^ 301 hdxieich. 
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351 ?g§ §°ishfe e chi £jAta;= 351 i-ii 2 s°i emma ssa #ne mss sffe ai3 

I2S *A181H. 351 HI 2 SSJ UOiXI Si ^AhSH»| » * S£ S§?1 ISfBO. 

££&, ail* stsjs easf^i flff h vasi as ^soii ajfe 9«§ sai sxiss, a^si st±5i is 
a anoiet. 351 an ^lea ot^sfe ai2 5ie ai 401 an 5i&;at 351 ai2 5iet:at2i Atoioii ?a@ 
oi^oum, an g§ gg^oi §3 sea strata sife ai2 s§ *Atst5i fl» sai 
mm. at 40 1 °«s sai my 3011 bDxiaoi 351 ai2 s§ aasta, 351 hi 2 a § g¥fe hchs 
•At»m. 401 «i2 a g uchxis biaisioi S3a ai3 32s *Atst5i 9\m 

seea. 

oist as ^§ sai s xi 011 a=s. owg SA | Afoi| fe a ^§ h gE || q^oj ?g0 | 13a 
ass nsoi bHtiaa. ass i§8 a4=°j ?goii °jsh D3a ^^gi ssh sai dhbs^ 
a #Aia a § !ss ?ie§ 5>fe an ni§ an aiaofe «em hi 2 us em 
mo. WtSiM. sai 3x121 5(i5 eta e&oi ststaisA) Mowm «&aiij 4= sia. 

0181. SVi ESii S53K31, B &g£| «| AIM Oil DJS ^3 SAI §X|S fiO 3HI3t5)| SgStJlXt 

eta. 

E 2fe S SS.2I ail 61 AI Oil CHI as SAI SX|2| SoD AtAIE0IH< E3SE 2011 EAia 2*3 S 

ai 3x121 s& uatn essoia. e^e 2011 EAia a§s issi ssEoia. 

£ 2 SJ E 31 &2E81S, 2«3 SAI 3x|(900)fe C|£BaiOI Sbci(500)^ 351 Cl^SaOl ^^(500)011 
4:321 aS SlSStfe ^ aO|S =?y(600)ES 3511 5#if 4= SIO. ^, ^ £} 0 |M ^y(600)S »I1 

as tttiistoi a^saioi #y(5oo)cni aissiia. ci^saioi ^y(6oo)s 351 an as aiasroi S3 
lai sbsu ait ai2 as *aisioi 33s SAieta; 

35| a^SSIIOI ^y(500)S 35| 2!j3 SAI Sxl(900)2| £1SS §331fe 2«3 SAI HHUC5-10). 35| 
2*3 SAI HH S (510)0)1 t!S S S3 (3101 E) i!Si ai§8t5| ¥ltt =?m eJ±H2IS5|5t(520, 540) 

U 351 e!<3 SAI nny(510)31 35| =?m 8!*HSIS3I»(520 . 540)S 2.5|ajos 2§8^| 9IS 
TCP(530. 550)B ^tilSO. 

35| e«§ SAI DHy(510)S TFT % Sli S^OI ISS TFT 5ISH512), ^51 TFT 5|&(512)2|- CHSfSIOI 
^?diaH, S If S^0| S3a ^£iSE)5ie(514) 9I 351 TFT 5I5N512)3 351 ^EHSS 

5|»(514)3fS| AI-OI CHI ^£Ja 9«§(0|ea|)o S oi¥CH5!a. 351 2!j§0||fe 351 si± 9^°£?EI S 
m S^S SfSIOI 351 2H§°| 3^01 2^^2S 90° §¥li§B bHS 3 EH 3 0l¥fe TN 2!i30| 

Aisaa. 

351 TFT 3ie(512)«|fe SSa a4=2| QIOI9 £te!(0ISEAI )3- i§ gf^HS 33a a 

5)101= ae!(0IEA|)0| ISea. SE».. 351 TFT D\m(512)0Ut: DHSaj^ SEHS a4=2| TFT51 g 

3aa. 3^1 a4=2i tft2| i2i 301 qioiei aejoii g§g2, 351 a 4= 21 tft2) 5)ioim a 
351 5)ioie aejoii giso. 351 a4=2i tft2| Eaiei a=s 351 a=oii ssaa. 

351 a 4= 2| QIOIEI a£JS2| g|9S QIOIEI ?SSO| 3Sfa QIOIEI* TCP(530)£1 s&sh, 351 a4- 

21 5)ioim aeiS2i 5)ioie ^?§soi a^a 5)ioim^ tcp(550)si a»aa. 351 qioieh^ 

TCP(530)fe QIOIEI* SJiHfflS3|&(520)j» g&SCH 351 QIOIEI* eJ±H2IS5|EN520)2S^E)2| §3 
QIOIEI SjSeh A|5|0|| 351 a4=2| QIOIEI aeJ0)l MSffO. IS, 351 5)|0|=s TCP(550)fe 5)1 

0|e* fi!iHSIS3ie(540)a 3 fit £IOJ 351 5)101^* S!iHfflS3IB(540)2S^a2| 5)101^ ?§iJli 

37i a 4= 21 5« 01 m aejoii ais&a. 

351 fflJS SAI HHy(510) 30)|fe 35| SAI ffly(510)S CHS8)fe ssa aas 

^s(560)oi bHxiaa. 35i ais H8(560)e 35i 2«3 sai (5io)s*s #Aia 351 ai2 aoi 

SA)£lte £JA)3(561). 35| ai2 a0| *A)£|fer *A)a(562) % 351 SJAia(561)]l) 35I SA)S(562)S 
3S8)fe *SS(563)S 0|^0)5!a. 35| Chg3 SS(560)0||fe 35| S AtS3 (561 ) °S^E| 35| 
*A1S(562)J)A| m& a4=2| ?g (565)01 §330) Sia. 

aaAH, 351 aS3 ^S(560)0llfe 351 gJAia(561)31 351 *A)S(562)S ^§8)2 351 a4=2| 
?S(565)S a-JWfe a4=2| *^3S(564)0| S3aa. 351 a4=2| *^SS(564)g 351 ai2 »2| § 

si assioi f§@ Aiof^s sfe ai3 as mM&a. 

£ 4011 EAia df£1 aOI, 351 a4=2| ?S(564)S SS^OII 2x)AH 3g§! § EDS 13911, ^^01 

ea» 5i£is oi^eich sia. 351 a4=2i ?g(564)a §eds ssaa. na-)5i ^ish, 

351 aS3 SS(560)§ U§g jh S ^ oi¥0)Xlfe 201 blf»S|8)a. 

351 aS3 SS(560)2| 51^0)1 Q)ot)A)fe 01^ ESS S^StOI ^ai^jog gg3)5IS SCI. 

BB, 351 aij SIOIS oy( 600 )g ai 1 as S38)fe ^S ^bd(610) » 35| ail Si 510IE 8101 3 

5i sai im«(5io)3 aiasife Eae(620)s 351 ss sy(6io)a 35i an as a- 

mi= a = (6ii)a 351 asteiDsi mmm siwwoi. 351 an as 351 EseN620)°£ etAisi^ 
as ejA-e(6i3)ss oi^oiaa. 

351 E»e(620)s 351 an aoi gjAiafe ejais, 351 an aoi SAisfc sais * 351 an as 

351 IM22£ SJ-AhStfe SiAISES OI^OJH. 351 ail Si 35| 2m§ SAI IIHy(510)S 5)0|E ft 

a. 

ESh, 35| bm EfO|e ^y(600)S 35| Ea»(620)2j' 81^0)1 ?bl30) 351 Sa&(620)£S VEI ¥^ 
9fe as At St 01 351 2ij§ SAI My(510)S aig8t5| ?)e^ BtAt&(640) % 35I Ea&(620)°£^ 
El *A1£lfe a2) ffl£ S51 3^815)1 8151 fl'Sh a4=2| &&> A|e§(630)g 0 S'»&D. 
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oia ire 431 ^ &ois ^y(600) % ci±«anoi ^y(500)S ^fefg^OI 0)SS! s 

e sal ej (700)011 oi*. 431 is sen s( zoom cntrsi-oi a&shoi. 431 ci^ 

SaiOl 3^(500) S e« £K)IS *?y(600)S 431 IE SaigJ(700)0)l 3§AI3H3| & A|=A|{800)^1- 

E 5'9t £6?E 20)1 EA|£ Cfg4 SSOil °ISH S 3S3I- SSEIfe ?fl|J!2£ UE*tH £3 

mo\o. 

e 5S S2S8^, sai my (510) 4onb ais §s(560)oi ?uma. 431 sai 

HHy(510)S TFT(512a) ^ Sf±£!^(512b)S SSSlfe ^5(513)3) §S3 TFT 5I&(512)^, S 

£)i!E)(514a) S! eea^(514b)0l 1SS i*£)I!E)3l5H514)I!h 43I TFT 3I5M512)H|- 
§£)IIE)3ISH514):Df°l A)0I0II 2!j§(515)o^ OI^CHSIQ. 

43| S^S^(512b) SJ §§ 2^ (514b) Oil 2|2| 2°f0| 2J^h£JCH -feOl ¥ 2^ A)0|0)| 234I3I- §S3 
3, 43| ^4(515)21 BH^^OI SSfSSAH 43I ^4 SAI HHS(510)S SA^te 43| HI1 S(L1)°I S 
SfS Sii 3>te HI2 3KL2)S #A^CL 

43| HI2 S(L2)S 43| aiS HS(560)£S SJA^a. ?itpo5, 43I HI2 S(L2)2) ^¥fe 43! 
&JA)B(561)£S gJAf-SH. OS Sl^fe 43I ^S(564)£S gJAhEJffl, UCHXI g¥(L24)te 431 
Si ?g(565)M SSH 3CHS §Ah£JCh . 

431 *s|£(564)g 43| HI 2 #2) CJ-S ^¥ g 431 CJS4- D§(560)2I gJ3)|2JSO g H1 1 EiAf2|S 
Site HI1 S! HI2 3g(L21, L22)S ttAh&CK EESCHI EAISIXIte SfStXIB, 43| ^S(564)S 43| 
HI2 S2|.CIi ^¥ m 43| g3||2f!x!Cf 2fg HI2 SA^§ 3>te HI3 3§(Q|EA|)g 4:4°l 2JES S 

§s>oi ^Ai-Ama. ea. 43i ?g(565)oiiA)te 431 H12 £KL2)si umxi S¥(0!8K HI4 3 

g)(L24)3|- 3 CHS ^AhEiCK 

01 CEH , 40| Q^°\ ?g(565)£| ^(d)S 431 TFT ^1 ©(512)0)1 sf4:(513)°l ?(w)fiO 5fg 3J0I 

blUfSjSfCL gJ4 A}Z|- § EDS 3*te S)£E|- 3)4 & UH 43| 2^°) A)2| gEHSCfte A}0I^S 
•3>fe A)2| §EHS i^fe 20| H}&2jSm. OI^IAI, 4^1 AhOl^fe =2} S0|°J §°IEia. 0J2I 

A), 40| a^°) ?g(565)2| =2f SOIfe 4 h 3| =2f SHjaa 201 ti^^jSK^. L-\m ti\& 

2)8)311, af^°| =01 30/M2J I§ S9iif (D) 4^1 ?g(565)2| =g '30Am' 0|8)S S^S 4= 2i 

a. 

SESh, 4^1 1S(560)°J ¥3)ll(t)fe U)X| 100/an°J S^IOII Slfe 2iS SffeQ. B, 40| aiS 

S§(560)°J ¥3)ll(t)fe 43| 2!i§ SAI ffl)y (510)S¥E) SAhg) SOI S^ol 43| ^^E3(564)0)l S^S 
4= 2i£^ ^3)l ISafe 210I g°l4, 43I 9i|§ SAI Sxl(900)°J ^gS)S ?S8^ ^SOIIA) 43| 
DS4 8S(510)°J ¥3«l(t)°J S3|^ 43| SAI &XI(900)2| ^)))|°| §3tS :i7ilg2£W «M 

Hl£f aoi J9ISh8^ 20I blif5>8ia. 

£ 5 S 6011 £AIE! b}£f »0| . 431 ^^S = (512b)2f 43| ggS^(514b) AhOIOlf S^Ph ISSS, 
43I 9«§(5i5)oj §^0| 43| DM ^^(01)0)1 CH6HA) 4:§2| 2|£S 3|g0)5!Cf. 0|£)th 4f EH 0)1 AH , 4 

31 hh soi 43i sai My(5iom Hisaa. 431 »n is 401- i^s ^§(515)01 sish 

01 S4 ISi 5D5I2 Site 43| HI2 S(L2)°SA) SAI^a. 

043IA-). 43| li@ 2H§(515)0I 43| DM lfgf(D1)°) ^^£S 3|g0)iaCH2 3h§t.K^. 01 (01 , H1 1 ^ 
^a(563a)0ll 2I5H efAhate 43I H1 1 3g(L21)S 43I (515)2) S^ShOI mMB SOIH, 

431 HI1 ^^S(564a)I!f Qh^Ste HI2 ^^S(564b)0|| £|SH fihAhgte 43I HI2 HS(L22)S 43) 
^§(515)°J B^S SashOI #A)S SOiO. 

£&, 431 Q4=°J ^?S(565)§ §SH 3 CHS §Mfe 431 HI4 3S(L24) g ISfS 431 ^§(515) 
§ HI1 gflf(01)a U&het SUfSIOI SA)@ S0I3, 43| HI4 ZIS(L24) § ?^IS 43) 2« 

4(515)S HI1 gfSKDDI* S^^Sf^S) A^IS S^S^ #A)S! S0IH, 43| HI4 3S(L24) S 
g 43| 2H§(515)S HI1 gfiT(D1)^ A)0IS SUfSfOI ^Ah=! »0|CK 

0100), 43| HI1 3e(L21)@ 43| eij§(515)S S^Shfe 31£|3f 4«2|£S HO) 431 2!J£!(515)S fi 
8)aA) £^3te SlfOI 4a^jHS e BIS, 43I HI2 nm(L22)S 43| eij§(515)S MUfSI-te 3H£|3h 
4a2j£S SOf 43| 2ij§(515)S SuDShSA) ^^9te S1TOI 4Q2!£S SfO. HfEhA) , 43) HI1 3 
S(L21)S 43I HI2 3S(L22)fiCf SifS i>teQ. 

013IAH, 431 36)1 1 3S(L21)S 43| HI1 ^^S(564a)0|| °|8H 5IAf£|0) 43| 5!j4(515)2) 4^2f I4£h& 
gfgfHS 3S3h a§SC(; £ef, 43I HI2 3M(L22)g 43I HI 2 ^2(564b)0|| °|3H ^A}£|0) 40| 

9!i4(5i5)2i e^a u&e &ftr°s §S3i aseo. mm, 43i Hi4 3S(l24)si sag, ^-^mt ai 

S^S8 43I a54 HS(560)^ S^SXI dtJL, 43| ?S(565)S SSH 3 CHS #AfeQ. (D-BJ-A) , 4 
3| HI1 3S(L21)S 43I HI1 ^Sf(OI)OIIA) S^£S 3ISO)X=l 2li8hte 431 &^S2| f|£S M4& 
O. Seh.431 HI2 3S(L22)g 431 HI1 ^§f(D1)0||AH ^*£S 3|gO)Xi StyShte 40| $| 
£M a4€JQ. 

Ola SOI, 43| ^S(560)S Ste »«0|| Od) QS f^£ UEILHte 43I HI2 #(L2)S 

A|0f2|§ §>te HI3 S(L3)°S aSShOI gAhehCI. OiSiM , &D\ SS(560)S 431 

SAI §X|(900)2| AlOf^g «}§A|3|3, £& ^4 A|0f2| 0I40HAH 31IS3) ahSSIte 3115 EhS S4S 
gJXI&a. £sh, 431 OIS HS(560)0II §4£ 431 a^S| ?g(565)0| SH|2J£S 3^8MI §43 

3i tEHScHi a ^ifo)iA)°i cHdiai3h a^oHaa. 

£ 7g = HI2 ^AIOHCHI (Q-S ^4 SAI 4x|2) BS£0|3, £ 8SH ^SSI HI3 ^AI0j|0)l OS 

2!j§ SAI Sx|°| BB£Oia. 
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E 7s SSSfS, 431 HAI §xl(910)fe gl SJgJS^ e» yolM #y(600), 43| 9!) £*0|e ° 

y(600)2) 4^011 ^ti|£|H, 431 9H ^ 0 |M ^bc!(600)°S^El 31 §^0* S4f§ HAI8Ffe 

aioi ^y(5oo)s 5§*§>a. 

431 9ij yoiM ^y(600)S II 1*^8^ g5 #y(610). 431 15 Sbd (610)£S¥E|2| g§ 43| 

ess sai miy(5io) 52s 3|oiespi fle esb(62o)§ ?ui«o. ea, 43i ci^saioi 

Sbc!(500)S eijg HAI HHy(510) SU 43| °!jg HAI lffly(510)°J 4¥ Si »¥MI 2*2* =?ai3te 4^ 
S 81* aS»(570, 580) °£ 0|¥CHaCL 

«H. 43| 9i<§ HAI HH«(510)S TFT 3ie(512)a, g2HIIH3|»(514)a. 43| TFT 3l5+(512)a S3 
SEI3|&(514)a2| AhOt CHI ^gJS 2«g (Q|£A| )££ OI¥CH£!Ch 01 OH, 431 TFT 3l5*(512)a 43| fSf 
A|e( 630 )£foi AhOIOIIfe 43| 31^ aS»(570)0| ¥b|£!3. 43| UaHIE|3|S(514)2| 4¥0||fe g« 

aae(58o)oi ?biao. 

431 8** C!»e(570)S 431 a!j £*0|S sy(600)°S¥EH gJAFS SI1 ii BIT810I asa SI2 II 
43| 2!j§ HAI HHg (510)S aSfiQ. 40| SI2 I§ 431 2«§ HAI HHtf(510)S gJA^H, fi|^£¥ 

ei °j3ia^ a a oil sish hhs^oi asFa 431 ewgoii °ish £§21 g*tf°s s^oi asaoi si 3 12 
sah gA*aa. 01 an . 431 1113 ss §4 gas sssm 210. 431 SI3 sa 431 4^ 

SS5K580)2S gJAISIH, 431 4^ aS»(580)S 431 »I3 S2| gfg AI0*2*§ S4AI31 

SI 4 SESAH fiA*e*C*. 

431 s** aaB(570)s as 3i^§ ^tasn= an ass(57n, 431 sn as §(571)21 4¥a 91 

8F¥a0ll 2*2* ?bl£ICH 43| SI1 SSS(571)M XI XI XII1 SI SI2 XIXI#(572, 573)°£ 0l¥0ia 

a. 

^H|2j°^. 43| XII1 aSS(571)S XII1 g*tf°£ aaa BSJ biy S*3S(Poly Vinyl Alcohol, 0| 
SI, 'PVA'E* «)S0II 22EU 0|^4 SSI B*W0\ 43| SI1 aSS(571)S &JA*a S g 

43i xin as, = sti^og aisife-ass s^aii, 431 xin g*ifa ^31* xii2 as^s ass* 

fc SSS ?3IA|!ia. 43I XI1 1 » XII 2 XIXIS(572, 573 )S LH?4S 3*1= OtAIS 
*!S££^(Tri- Acetyl Cellulose; 01 SI- TACS SS.)5 S43H. 43| XI1 1 aS§(571)2| 4¥S S 
sf¥3§ XJXISESMI 43I XI1 1 as§(571)s SsShD. 

43| 4^ HSe(580)S as 3|i=r§ 4=^SIfe SI2 aSS(581), 43| X)I2 aSS(581)3 4¥^0II ? 
blS aS4#(582) 9i 43| XII2 aS#(581)°J 8|-¥E0II =?ti\m XII 3 XI IIS (583) S ?b|&CI. 

43| SI 2 aSS(581)g 43| SI2 £3i!@ PVAS0II 22EU 01^4 SSI gafSFOI S4S 

P. 431 aSS(581)g SIAhS S § 43| SI2 aSf°S SeSFfe 4SS S^Sfll, 43| SI1 U82S 
aSSffe paAma. 43| SI3 XIXIS(583)S TAC°S 43I SI2 aSS(581)°J Sl¥ 

31 XIXIS2SAH 431 SI 2 aSS(581)s Bagia. 

§ha, 43| OSS S(582)S OHM^I^: §EH°I ^3(5823)01 14E SOIQ. ?S|S|HS, 431 

aS4 S(582)S ejAFS(582b). 431 gJAFS(582b)a DI^Mfe m A^ (582c) S 431 SAia(582b)a 
SAFS(582c)M aSShfe ^aS(582d)g ?disa. 431 Q^°i ^?S(582a)S 431 aAia(582b)°S¥ 
9 gAFS(582c)S SfSICX 2t§£| CH 431 a4=3 ^g(582a)s 431 EJAia(582b)a 

SAFS(582c)s aiSFfe ^^a(582e)s SSIFQ. 431 *^a(582e)S 431 4^ aS»(580)°S S 
Ala 431 SI3 S2J g£l ¥i?2£ ^§5101 a§9 AlOt^M i^fe SI4 S°SAH SAIAI2JQ. 0|3| 
M . 431 aS4 S(582)g U8IS XH§S 0l¥0ia 5101 bl^^ShD. 

01 a »0|, 431 4^ aSa(580)S 431 XII2 aS#(581) 40ll 43| ag4 S(582)S ?b|»SSM|. 
43| SI3 iti aSSh * aSB S3 A|0t2|S 8f4A|gja. HEHU, 43| CFS4 S(582)S 43| SI 2 

ass(58D2i 8F¥aoii =?mm ^s. am. oioii chshah^ se ss s^sioi sssa. 

£ am sssia, 431 tft 3ia(5i2)a 431' s*f aim(630)2f°i afoioii^ 431 sf* asa(570)oi qp 
aian, 431 g aii! a 31 a (514)3 4¥oiife 4^ asa(590)oi ^biaa. 431 4^ asa(590)s a 

S 3I^§ ^mtt: SI2 aSS(591), 43| SI2 aSS(591)B| §F¥a0ll ?bia QS4 #(592) a 43| 
SI2 aS#(591)S| 4¥a0ll ?UIS JEB3 XIII#(593)M ?bl»Q. 

0I2F SOI. 43I D§4 S(590)0| 43| SI 2 aSS(591)3 8I¥90II ^blgo^MI, 43| 9«§ HAI HH 
y(510)S¥S #AFa 43I SI3 IS 43| Cfg4 S (590) Oil °ISH AI0^2f0l §f§S * 43| SI 2 
aSS(591)0ll 21 oH aS-901 SI4 S°SAH mMBQ. 

oisK Aigaioia ne sfssfch 431 aia ^s(560)s ¥bisife en§ hai 4*1000)21 Aiot2i m 
mow ajg 3ii5 a a =4S ^si^ss assa. 

blH Oil 431 Qg4 BS(560)S ?b|3|XI Sife g£H2| 2!j§ HA| §xl(400)2| A| 0|=^CHI CChS CH b! HI 

si 3ii5 aha a4§ UEj-yi Aigaioia saoia. ^soiife 431 ass gg(560)g ?bisfi= s ii 

Oil (EfS 2!i4 HAI 4x1(900)2) A|0t3|oil COS CHdlbl % 3115 e>a S4S UEftS Aisaioia gaoi 

o. 

E 9a LHH £ 9cfe UIIHOII IDS AimaiOia §aS uaa aOIHMOl^. E 10a LHXI E 10cfe tlSOII 

Aieaioia 111 uena naiHsoio. 

E 9a 31 E 10a01IAH. X^S? 2|E(° )0|i, Y^S CHblblOICh Eth. e!j§ HAI gxl (900)21 sl&m § 
aOIIAH b|£fSS (EH, 4/8IS aiSlfe gjgf, aSoffe 431 Sftf2S¥EI 

+45" s 3igcna sn as a 431 as°^¥a -45* s 3ieoia si 2 si»°£ ^21 ?s&d. 

01 HH . iS ^aS? 431 ^™ a 8f Oil AH 2J A| 0*2*011 OS CHblblg UEJ-LHjI, 3hfe MdS 431 4=S g* 
If CHI AH 2| A| 0*2*0)1 (US CHblbIS UEItHQ-. Eth, iHaS 431 SI1 g*lfO||AH2| A|0*2*CHI OS CH 
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dldlS UBUI3, 014 ±HdS 431 m &§0||/d2| ALOWOH COe CHbltilS u&ya. 

SH E 9aS A|Ofa|OII ©a QldldP* &axife 21 § 4=' SlU. ^, 4S0HAH°| CHblldl^h 

3f4 ^2, 431 ia°£?E| gCHS4=^ 431 CfldldPh SXH8PII ifiSQ. ^81, 431 4=2! Si 4=S 
SSfOIIAH 431 3B2§¥a §CH§4=^ CHdiaPI- S!X]S|3fl 01 a & Sate =t &&0II (&S CH 

dial 21 xioie sasD. 

mSiM. 43| HI1 g*8f0IIAH2| CHdldP*-3h§ 3511 UBU2 , 3 Q§22 HI 2 &SfOIIAH°l CHdldPI- 3 
Q) , CH°S 4PI 4=2) SI 4=S a»0ll/H2| CHBIdPh !3IS *PII uuyu. 

3au £ ioaS sssis, aio^chi u§ oiaiapi- ^21 aiv ^ei oma, 21 asss ciiaiaisi xi 
opj 3121 uxi sso. 

£ 9b, £ 9c. £ 10b St £ 10cd|AH X^S ^£(* )0|3, Y^S «E([cd/nf] £fe [nit])0|Q. =?M^ 
°£. 40| £ 9b % £ 10bJ= 4=S g^S0IIAH°| A|0f2j0ll CQg • $|£ SalS UUfcH 20I3, £ 9c SI £ 
lOcfc 4=5) &S0IIAH2I AIOWOB COS «£ ffisfS UBH 3S0ID. 

£ 9b SI £ 9cS STSSI-a, AlOt^OI 430IIAI SJCHS4^ ^ 3j|5:3|- feOhS CHISl i?3P 9IE3I- 

aoi, 3ii53h sissa a fee ?iem sjf ais 21401 uuthu. 4*si sj-eroii 

Al 4m Oil A) e, k 24" ¥50I|A1 3115 SfS S40I UUU3, S^OHAHfe ef -44° ¥50IIAH 3115 &!2 §! 

4oi ueiycf. ca-aAH, 431 ™4 sai 4x121 aio^oi gonife mhisoi sia. 

8HIB. £ 10b Si £ 10cS SSSKa. A|OW)|. SB2S¥EI ^OIXICHaE 2J 311531- jiOfXIQ 3011 

caa *e£e s^aw ais aa mum 4= st2°s 2H§ sai 3x121 aio^s arsAiu 4= si 
a. 



2!j§ SAI § XI Oil = eH§ SAI HHtg 40l| UHXIEI3, 3SS §EHS S?= U4=2| ^g0| § 
S@ OSS IIS p^oj ?g0 || ojsh | g g *«3§ S6H ^4 SAI iys?a SAh@ g- g feS 
fl£g i>fer HI1 3SS 43 1 HI1 3SSU £g 9IES Stfe HI2 3SOI gAIS ^?2S etA^Q. 

coaAH , 2"§ sai 4x121 3ii5 &ts t!4s ssis^ah aio^s »4aih 4= sick ' 

014 ^aioiis siEsi-oi ^ssisixiei. sn& 31^ mow ssxu= sp)2i ms\ s?°i gaoii 

PIIHS S St 8 21 A^ Si S^£^¥9 51CHUXI Si= Hfl LH0IIA+ B ^Si CHI* SMI 4-4 Si SSAI 
^ 4= SlsS OloHSf 4= SIS SOICK 



(57) S^PSU 3& 

m=?m 1 

Q4^2| S153h §4S HI1 3ieKDh 43| HI1 3I&2I D^Sfe HI2 3|&a. 43| HI1 3|&jM 43I HI 2 3| 
mHk°\ Al-Ol CHI ^£JS 2!!4#£S OI^OIXIH, HI1 1§ ggg>0^ S4 §S1 S&oHl Sife HI 2 I§ 
• AI-8PI fltt 2«4 SA| HHS; Si 

5! 2 Oil §XI SEH» Q4=2| ?§0I 4 EH Oil AH 43I 5!i4 SAI HHi 4 OH UH XI El CH . 

43! ?SI S2|.8te ^s*eOII SAItElfe 43I HI2 S2| I?f &At8K0l S4S S.£ SSi £fe HI3 

SAI-OI3, 43I HI2 «2| UCHXI Si HQS. SAhSPI 9\m S S3 491 S&8H= 
SAI 4X1. 

8?9 2 

H1 1 SOU SIOHAH, 43I 91J4S IHIO^(Nematic) ^42J Si Slfe e!J4 SAI §XI . 

m=?m 3 

HI1S0II S1CHAH, 43I S g£ S3 4BS 2 3 OH SX( aUSf SEHg &4=2| ?gOI §43 DS 
4 5i ^4£S o!fe 2!j4 SAI 4 XI . 

§?tr 4 

. HI 3 SOU SICHAH, 43| D4=°J 3X1 34s S>fe 31 Shfe ^4 SAI 4X1. 

S^?S 5 

HI3S0II SICHAH', 431 C1S4 IIS USii H1§S 01^012 5§ f§°£ Sfe 9!{4 SAI 4X1. 
6 

HI1»on SICHAH, 431 ?g|2| A!0|5fe Sf5°l AhOl^aO sfS 21 § 8|fe 2!(4 SAI 4X1. 

S^S 7 

□4=21 al-^31- §43 HI1 3|&, 43| HI1 0|^S= HI2 3|& Si 43| HI1 3I&3I- 43| HI2 3|& 

Al-Ol CHI 4^ai3 °4§2£ 0I¥01XI3. HUM S3i>0l S4 §21 SS3H2 Slfe HI2 Si #A^ 
8PI 9)& 9l!4 SAI U«a; Si 

431 2!J§ SAI HHy 4011 HHXIEICH 431 HI 2 Si ©1^3 , 43| HI 2 S g ^¥fe 3 CHS #AhSfffl, 
431 HI2 S £ UCHXI 8 e^AJoKM S4S ?l£8 3= f fe HI3 S2S SAISPI 91 S SS43i Siishfe 
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2ij§ SAI 
8 

JH6S0II 2ACHAH , 431 Sf4=BS, 

431 9«§ SAI DHyS¥E) HISQfe 43|. HI 2 Si B98f01 «B?8^I fl» ffiSHS: il 

a^sj ?aoi is@ sehs 431 ass 4^011 uhxisich, 431 ?s§ §°is^ *s!schi suffer 

Si »AW3I fl& CHS ill S»8hfc 21 ^§°£ Shfe 2!<§ SAI S». 

m=?m 9 

JH6S0II Si CM AH , 43|. eS4=BS, 

a=^°i ?aoi sasn, 431 ?s§ ssisfe ^eoii aiAhsi^ 401 H12 ssj eu^oi s4 

a fl£i HI3 i°£ SAhShOI. 43| HI2 S2J UCHXI S§ HCHS tttOIHH^CKM »Ah8f3| mm 
□•34 mm: 91 

431 DS4 SM°S¥9 i^£Jb HI 3 S2f HIOIIIH^ &2| 2|^g eS6K» gSjSPI ?ie SSIII 
SSShfe 21- s§o S s ^ 2«§ SAI §xl. 
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